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Abstract 



heating systems; automatic energy conservation heating systems for single-pipe schemes. SUBSTANCE: 
heating temperature limiter has delivery and drain tee pieces whose taps are joined by curvilinear by-pass 
and thermostatic valve separately installed on direct passage of delivery tee piece. Limiter has similar flow 
sections of direct passages of tee pieces, by-pass, and nozzle mounted for varying amount of heat 
conveyed into apparatus and reduced pressure value at joint between tap and direct passage of drain tee 
piece. Nozzle setting depends on location of heating assembly in single-pipe scheme of building. Proposed 
method provides for saving heat energy delivered directly to house, reducing pressure drop in system and 
power requirement of heating system pump. EFFECT: enhanced reliability of heating apparatuses and 
thermostatic valves; facilitated designing and operation. 2 cl, 3 dwg 
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(57) Pec£epaT: 

H3o6peieHne othocmtca k cucTeMaM 
OTonneHMH wanm, a TaioKe k 
3Heproc6eperaiou4HM aBTOMaTunecKUM 
cucTeMaM oTonneHMfl pa3nn^Hbix CTpoeHMM, a^h 
OAHOTpy6Hbix CHdeM. OrpaHMHMTenb Harpesa 
coflepawT noAaK>mnw m chmbhom tpomhuku, 

CTBOflbl KOTOpblX COeAMHeHbl KpHBOJlMHeMHblM 

6afinacoM, oTAenbHO pacnonoweHHbifi Ha 
np^MOM npoxoAe noAaromero TpoviHMKa 
TepMocTaTunecKHM BeHTunb. OrpanuMMTenb 
MMeeT OAMHaKOBbie npoxoflHbie ceneHH* npaMbix 
npoxoAOB TpoPiHMKOB, 6afinaca v\ conna, 
ycTanoBneHHoro p,nn M3MeHeHH* BenuMMHbi 
3aTeKaHMA b npn6op OTonneHMfl v\ Be/iMMMHbi 
noHVDKeHHoro AaBnewifl b MecTe CTbiKa oTBOfla n 
np«Moro npoxoAa cnnBHoro TpoMHwra. YcTaBKa 
conna 3aBncm ot MecTononoKeHnq 
oTonMTenbHoro y3na b oAHOTpy6Hotf cMCTeMe 
OTonneHMS 3AaHM«. TexHUMecKMM pe3y/ibTaT0M 



HBnneTCfl c6epe>KeHMe TennoBOM 3Heprnn, 
AOCTaBnneMOM HenocpeACTBeHHO b wwioe 
noMeiAeHne, yMeHbiueHwe ruApaB/iMHecKoro 
cxjnpoTMBneHMfl cucTeMbi n noTpe6nfleMow 
mou-ihoctm Hacoca b oionnTeribHOM cucTewe, 
noBbimeHMe HaAewHoc™ oTenecTBeHHbix 
MOAeneM OTonnTenbHbix npn6opo8 w 
TepiviccTaTMHecKHX BeHTuneM, ynpoLyeHne 
npoeKTHpoBaHna m SKcnnyaTai^nn. 1 3.n. dp-nw, 
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(54) HEATING TEMPERATURE LIMITER OF HOT-WATER HEATING SYSTEM 



(57) Abstract: 

FIELD: heating systems; automatic energy 
conservation heating systems for single-pipe 
schemes. SUBSTANCE: heating temperature 
limiter has delivery and drain tee pieces 
whose taps are joined by curvilinear by-pass 
and thermostatic valve separately installed 
on direct passage of delivery tee piece. 
Limiter has similar flow sections of direct 
passages of tee pieces, by-pass, and nozzle 
mounted for varying amount of heat conveyed 
into apparatus and reduced pressure value at 
joint between tap and direct passage of 
drain tee piece. Nozzle setting depends on 
location of heating assembly in single-pipe 
scheme of building. Proposed method provides 



for saving heat energy delivered directly to 
house, reducing pressure drop in system and 
power requirement of heating system pump. 
EFFECT: enhanced reliability of heating 
apparatuses and thermostatic valves; 
facilitated design ing a nd operation. 2 cl, 3 dwg 
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M3o6peTeHne othocmtca \^T MCTeMaM 
oTonneHMfl 3f\amvi, a fajBp k 
•3Heproc6eperaK)mnM aBTOMaTUMsSPRi 
cucTeMaw oronneHUfl pa3/iMHHbix CTpoeHHfi. 

B OflHOTpy6Hbix cucTeMax OTonneHnq >KMnbix 

M aflMMHMCTpaTMBHblX 3flaHMM C 

3Heproc6eperaK)ii^MM o6opyflOBaHneM, b cocTae 
KOToporo BXOflflT paAHaTopHbie TepMocTaTbi, 
MMeeTcn ABneHne "ocTaTOMHofi" TennooTflanii [1. 
JlMBMaK B.H. K Bonpocy 06 ycMneHMW ponn HTI1 b 
peanM3amiM CTpaTernn SHeprocoepeweHMH. 
HHc}).6K)nji. 3Heproc6epe>KeHiie, N 7, 1996, dp. 
1-2]; [2. OTMeT o BbinonHeHMn pa6oTbi 
"FlpoBefleHne McnbiTaHMM CMCTewibi OTonneHMfl c 
ncxfcacaAHbiM aBToperynnpoBaHneM m c 
HHflMBMflyanbHbiMM TepMOdaTaMM Tuna 
flaH<J>OCC B )KMnOM flOMe b Boctohhom fleryHMHO. 
Mock. AreHTdBo no 3neproc6epe>KeHHK) npn 
FlpaBHTenbCTBe MocKBbi. M., 1996]. 3ct>cf)eKT ot 
"BTopuMHoro" Tenna v\nv\ "ocTaTOMHOH" 
TennooTflann, Korjqa npw coBepujeHHo saKpbiTOM 
K/ianaHe TepMOdaTa B03Mo>KeH nepeHoc Tenna 
143 cucTeMbi oTon/ieHun Hepe3 tot we npn6op 
oTon/ieHUH (KOHBeKTop) b noMeuieHwe 3£3Hna 
(KBapTupbi) 6e3 ynacTun npM stom caMoro 
TepMoperynflTopa, npHBOAHT k 3HaHMTenbHbiM 
(AO 40%) m HeyMTeHHbiM noTep^M Tenna c 
npuMeHeHneM "cfropTOHHoro" peryn^Topa 
TeMnepaTypbi m Bbi6poca 3HaMMTenbHoro 
KonHMecTBa Tenna b aTMoccfcepy. 

M3yneHne cno>KHoro ruflpoflUHaMMHecKoro 
^BneHMfl pa3fleneHMa pa&OHefi whakoctm 
nocnoPiHO c pa3Hofi TeMnepaTypoii m HewenaHHe 
ero MMeTb b cucTeMax OTonneHMfl npuseno k 

C03AaHMK) M3BeCTHblX yCTDOMCTB f\H9\ CHCTeM 

OTonneHMfl, 3HanuTenbHO yMeHbiuaiOLUMX 
3cf)c(3eKT "ocTaTOMHoro Tenna" [3. Oventrop, 
Handbuch 1/98, Technische Daten, CTp. 1.43]; 
[4. CacHH B.H n flp. ripoTOKO/i 
onpeAennTenbHbix ncnbuaHUM HHHCaHTexHWKH 
ot i 5.05.98]: 3tm ycTpoMcisa, Ha3bmaeMbie 
"TennoBbiM" 6apbepoM, 3aTBopoM, 

MMpKyn^qnoHHbiM TopM030M, orpaHHHUTeneM 
HarpeBa, ucnonb3yioT pa3nnHHyK> BenMHMHy 
yAenbHoro Beca TeivinepaTypHbix cnoeB 
>kmakocth npn Manbix CKOpocTax ee ABuweHMfl w 
He3H3MMTenbHOM nepena^e AaBneHwa Ha 
npn6ope oTonneHUfl (paAnaTope, KOHBeicrope w 
Ap.), cjDopMnpyraT npenflTCTBMH Ha ny™ 
nepeMeu^eHna cnoeB npn mx o6MeHe 
MecTononoweHMeM. TennoHocmenb (pa6oHaa 
WMAKocTb) no Mepe nocTynneHMfl, oTAaBaa cBoe 
Tenno b noMeuieHHe nepe3 HarpeeaTenbHbifi 
3neMeHT npn6opa oTonneHMfl, oxna>KAaeTCH. B 
T3KMX ycnoBMfix TeneHMfl pa6oneii wmakocth b 
Tpy6e ysacTByeT cwna rpaBMTai^nn, 
nepeMemarcmaa wwAKOCTb c MeHbLuefi 
TeMnepaTypoM b hmjkhjoio MacTb 
ropM30HTanbHoro Tpy6onpoBOAa, a c Gonbiuew 
TeMnepaTypcw - b BepxHKDK) Macjb, o6pa3yn ee 
TeMnepaTypHbie cnon. 

flnfl co3AaHHR npenflTCTBM« Ha nyTM 
nepeMeineHMfl nocnoviHoro TeneHna >kmakoctm 
ncnonb3yK)TCfl cxeMHbie peiueHMfl, b KOTopbix 
MeHneTCfl pacnono>KeHMe paA^aTopHoro 
TepMocTaTa: ao Bxofla b npn6op OTonneHMfl 
(KOHBeiaop) unM nocne Hero, a TaiOKe b 
npoMewyTKe Me>KAy eepxHMM m hm>khmm 
Tpy6onpoBOAOM, unw ncnonb3yeTca cxeMa 
TeMeHwa qepe3 pacnpeAennTenbHbiM KnanaH. 
(IpuMeHyiraTCfl TaiOKe KOHCTpyKTMBHbie npneMbi b 
BvtAe oTAenbHbix ycTpoficTB: cneL^anbHbie 
KoneHa, ABo^Hbte M3rn6bi Tpy6onpoBOfla, 
HaKnoHHbie ynacTKM Tpy6onpoBOAa, xocbte 
KaHanw b cnequanbHbix BCTaBKax b Tpy6onpOBOA 
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m AP-. cm., HanpuMer"*, CTp. 1.43]; [5. 
R.Petitjean. Balancing jflHRadiator Systems. 
Tour & Andersson P^Rnics AB, Ljung, 
Sweden, 1994, CTp. 47]. 

HeAQCTaTKOM stmx cxeMHbix peaieHMM 
ABnaeTC« HeAocTaTOMHoe yMeHbLueHne 3<t>o>eKTa 
ocTaTOMHOM TennooTflaHM . HeAocraTKaMM 
H3secTHbix ycTpowcTB orpaHMMeHUfl HarpeBa 
nsnfleTCw nacciiBHbiM cnoco6 cosAaHMfl 
npenflTCTBua Ha Manbix ckodoct^x ABHweHMfl 

>KMAKOCTM, MTO COOTBeTCTByeT ManbiM 

K034><t>nu,MeHTaM 33TeKaHMJi b HarpeBaTenbHbiM 
aneivieHT. He ncnonb3yeTCH AononHMTenbHO 
3Heprnfl pa6oMew whakoctm bcbm CMCTeMbi 
OTonneHMfl, KOTopan noAaeTCfi b cucieMy co 
3HaHMTenbHbiM nepenaAOM AaaneHna, m 
bo3mo>khoctm nonyMeHMfl AononHMTenbHbix 
30c}3eKTOB. HanpMMep, yBenviHeHne pacxoAa 
sepe3 npn6op OTonneHM^ (BennnnHbi 
K03C(x|DMl4MeHTa 3aTexaHM«) OT AewcTBMfl 
MHepi^MOHHbix (i4eHTpo6e>KHbix) cun, OT 
3>KeKTnpyK)iAMX cmji, ot nepepacnpeAeneHMfl 
yxasaHHbix cun, co3Aa»ou4nx AononHMTenbHbiw 
nepenaA AaBneHun, n AaeneHMfl b MarncTpann 
oTonneHMfl m AP- 

flanee, y HarpeBaienbHoro aneMeHTa 

BepXHMM M HM>KHMM Tpy6onpOBOAbl HaXOA^TCfl B 

HepaBHbix ycnoBMflx TennooTAann, t.k. BepxHqyi 
nacTb Tpy6onpoeofla ncnbiTbiBaeT 

AononHHTenbHbiM npnTOK Tenna ot Hubert 
sacTM, TeM caMbiM yMeHbiuaeTcn nepenaA 
TeMnepaTyp b BepxHew nacTn m oTAawa Tenna b 
noMeLAeHne, hto TaiOKe yxyAiuaeT nocnoPiHoe 
AeneHne >kmakoctm m pa6oTy 3arpaAMTenbHbix 
ycrpoMCTB Tuna TennoBoro 3aTBopa. 

KpoMe Toro, f\na HaAe>KHOCTM nonynaeMoro 
acfjc^eKTa ot HannHHH npennTCTBun Tanoro BUfla 

3TM yCTDOMCTBa MOHTMpyHDTCfl ABOMHbIM 

KOMnnexTOM, T.e. Ha BepxHeM n HM>KHeM 
Tpy6onpoBOAe, c KOTopbiMM coeAHHy?eTCfl 
npn6op oTonneHMR Pipn MOHTawe B03HMKaioT 
TaiOKe TpeoosaHMfl no opueHTupoBKe b 
npocTpaHCTBe nepeMMcneHHbix paHee ycTpoPicTB 
TennoBoro 3aTBopa, nonb30BaHne 

cnei^nanbHbiMM MeTKaMM, hto co3AaeT 
AononHHTenbHbie TpyAHocTM MOHTawa v\ 3aTpaTbi 

npM KOHCTpyMpOBaHMH. 

flanee, HanpMMep b [3, CTp. 1.43], conno 
npuMeHfleTCfl Tonbxo b cocTaBe c 
AononHMTenbHbiM HaicnoHHbiM KaHanoM n cnyxnT 

Anfl Cf)OpMMpOBaHM« SnKDpbl CKOpOCTeM, 

BbinonHReT naccuBHyK) ponb b rHApaBnunecKOM 
TpoMHMKe, rAe coeAHHHK)TC« noTOK sepes 6aPinac 
n paAMaTop. 

Han6onee 6nn3KMM k npeAnaraeMOMy 
^BnaeTcfl TexHMMecKoe peiueHMe, npuH^Toe 3a 
npoTOTun m npneeAeHHoe b [6. BeAOMOCTb 
M3Aenn£i. rionHaa cepufl a^^ HarpeeaTenbHbix m 
oxna?KAaK)LAHx cucieM. OupMa Honeyweil-MNG, 
1997, CTp.41-42, npeACTaBHTenbCTBc b MocKBe, 
Ten. 4336566]. 

M3BeCTHOe yCTDOMCTBO (npoTOTun) 

npeACTaBnaeT co6om coeAMHUTenbHbiM y3en c 
o6boahom ceKi^new A^fl ycTaHOBKM nnocKMx 
paAnaTopoB B3aMeH KOHBeirropoB n coAep)KMT 
TepMOperynMpyjomwCi AByxxoAOBoPi 
pacnpeAenMTenbHbiM KnanaH cucTeMbi MNG, 
oAHOBpewieHHO cnyjKamuM noAatomuM 
TpoCtHMKOM, cneuwanbHbitf yAnnHHTenbHbiw 

XBOCTOBMK C UJTyi^epHOM TaMKOM M MH^eKTOpHOe 

conno cucTeMbi MNG Ann yMeHbLuennfl 
HOMMHanbHoro HarpeBa b o6orpeBaTenbHbix 

CMCTeMaX C OAMHapHOM BepTMKanbHOM Tpy6oM. 

HHweKTopHoe conno ycTaHasnMBaeTcn b 
cnnBHOM TpoviHUK Ha o6boahom Tpy6e CO 
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dopoHbi paflnaTopa. ^ 

HeflOCTaTKOM aioro H3BeCTH^BfecTpoPtCTBa 

fcBnaeTcn Manbie BenwHMHbi KO^|Bii4MeHTa 
3aTeKaHM« v\ OTcyTCTBue ero perynnpoBKM Ana 
npn6opa oTonneHMa, mto orpaHUMMBaeT 

B03MOWHOCTM npM HaCTpOMKO BCeM OflHOTpy6HOM 

cucTeMbi oTonneHMfl, nepeKnaAUBaa cfcaKTMMecKM 
3Ty cjayHKqwK) Ha flononHMTenbHbie ycTpOMCTBa 
perynktpoBKH noTOKa. 

Kpoivie Toro, no TexHMMecKViM flaHHbiM 
MaKCMManbHbiM pacxoA (KosqbqbML^eHT K vs ) 
co6paHHoro icnanaHa c MHweKropHbiM connoM 
3HaMHT6nbHO yMeHbwaeTca. flHawieTp 
npoxoflHoro ceneHMa conna baboo MeHbwe 
fluaMeipa rnnb3bi KaHana cnMBa m npaMoro 
npoxofla TpoftHMKa. Bxoahom ynacTOK conna 
nweeT MHoroMMcneHHbie KaHaBKM ana 
Typ6ynn3ai4HM noTOKa m co3AaHMa Tennosoro 
3aTBOpa. riepeHMCJieHHbie KOHCTpyKTMBHbie 
napaMeTpbi yBenuMMBaioT ruflpaBnunecKoe 
conpoTMBneHne m noTepn no flaBneHHto scero 
y3na HecMOTpa Ha Ase napannenbHbie nnHkin 
npoTOKa npn oTKpbiTOM KnanaHe. MoHTaw 
XBOCTOBMKa m nH)KeKTopHoro conna Tpe6yeT 
KOHCTpyKTHBHoro cflBHra paAnaTopa b cTOpoHy 
Ha 7 cm [6, dp. 44]. B L^enoM ana CMdeMW 
OTonneHMa yBenMHMBaioTca noiepn SHeprvw Ha 
npoTanKMBaHne TennoHOCHTena no CMCTeivie m, 
KaK cneACTBue, k yBennneHMK) Tpe6yeMOM 
mou^hoctm Hacoca. 

l^e/ibio M3o6peTeHk?fl aBnaeTca yMeHbweHMe 
ocTaTOMHoi* TennooTAa^n y3na OTonneHMa m 
ynpoujeHne HacTpofiKM n 3Kcn/iyaTai^nn cucTeMbi 
BOAHHoro OTonneHMa. 

DocTaBneHHafl i^enb AOCTMraeTca TeM, mto b 
orpaHMHUTene HarpeBa ah* BOAaHoro 
oTonneHMP, coAepwamMM TepMocTaTHHecKuvi 

BeHTMnb, nOAaWLUMM H CflMBHOM TpOMHMKM, 
OTBOAbl KOTOpblX CBa3aHbl COeAM HMTe/lbHblM 

KaHanoM, npaMOM npoxoA noAajoLi^ero TpoMHMKa 
coeAHHeH bxoaom c KaHanoM noAaHM OTonneHMa 

M BblXOAOM CBfl3aH C KOHBeKTOpOM, npaMOM 

npoxofl criMBHoro TpoMHMKa buxoaom coeAHHeH c 
KaHanoM cnMBa OTonneHMa, b npaMOM npoxoAe 
cnnBHoro TpoMHMKa pacnonoweHO conno, bxoa 
KOToporo coeAMHeH c KOHBeKTOpoM m bwxoa 
HanpaBneH Ha MecTO CTbiKa OTBOAa c npnMbiM 
npoxoAOM, b 3aaBnaeM0M orpaHUHmene 

TepMOCTaTMMeCKMM BeHTMnb BbinonHeH 

QAHOxoflOBbiM b BUAe OTAenbHoro or noAarcmero 
TpoMHMKa y3na, coeAMHMTenbHbivi KaHan 

BbinoJlHeH KpHBOnUHefiHblM, OTBOAbl TpOMHMKOB 

pacnono>KeHbi OTHOCMTenbHO cbomx npaMbix 
npoxoAOB noA yrnoM, 0T/iM4HbiM ot npaMoro, 
KaHan noAann OTonneHMa nepe3 npn mom npoxoA 
noAarau^ero TpoMHMKa m TepMOCTaTMHecKMM 
BeHTMnb coeAHHeH c koh b e ktopom , conno MMeeT 
©AMHaKOBoe npoxoflHoe ceseHne c KaHanaMM, 
cnuBa n noAaMM oTonneHMfl, BbixoAOM b 

KOHBeKTOp, npflMblMM npOXOAdMM 06OMX 
TDOMHMKOB M COeAMHMTenbHbIM KaHanoM. 

npn stom yKa3aHHoe conno ycraHOBneHo c 
B03M0>KH0CTbio oceBoii perynwpoBKn nono>KeHHfl 
OTHOCMTenbHO BHyTpeHHeM nosepxHOCTM 
npnMoro npoxoAa cnMBHoro TpoMHMKa, 
BbinonHeHHOM cxoAflLneficfl b MecTe CTbiKa c 

OTBOAOM. 

BseAeHHbie HOBbfe cymecTBeHHbie npn3HaKM 
b cpaBHeHMM c npoTOTunoM no3BonnfOT 6onee 
nonHO BbinonHMTb 3aAany ycTpaHeHM^ 
ocTaTOHHoro Tenna, noBbicnTb 

3Heproc6eperaK3Lune bo3mo)khoctm 0£H0Tpy6H0fi 

CMCTeMbl OTOnneHMfl C KOMnOHOBKOM B H6M 

paAnaTopHbix TepMOCTaroB. 

H3o6peTeHne noacHfleTCfl nepTe>KaMM, rAe 
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Ha 4>nr. 1 npeAcraBneH'^^Ma 3aflBnfleMoro 
orpaHHHMTen?i HarpeBa, (|B^n r - 2 M c t ,Mr 3 
cooTBeTCTBeHHO noKa3aHMBapnaHTbi cxeM, b 
KOTopbix orpaHMMMTenb HarpeBa b cocTaBe y3na 
OTonneHMfl, npn stom BeHTMnb Ha BxoAe b 
KOHBeKTOp m BeHTwnb b cepeAMHe KOHBeKTOpa. 

OrpaHUMMTenb HarpeBa coAepWMT (cj^nr. 1) 
noAaraiAUM 1 n cnnBHOM 2 tpomhukm, CB5i3aHHbie 
coeAMHMTenbHbiM KpMBonMHeMHbiM KaHanoM 3 

Me>KAy OTBOAOM 4 TpOMHMKa 1 M OTBOAOM 5 

TpoMHMKa 2. npnMbie npoxoAW 6 m 7 
cooTBeTCTBeHHO noAawu^ero 1 m cnMBHoro 2 
tdomhmkob, TepMocTaTMHecKMM BeHTMnb 8, conno 
9. BHyTpeHHflfl nosepxHOCTb 10 cnMBHoro 
TpoMHMKa 2 b MecTe CTbiKa OTBOAa 5 m npHMoro 
npoxoAa 7 BbinonHeHa cxoAni^eMcy?. l4Mct)paMM 
o6o3HaneHo (c})Mr. 1, 2 m 3): 1,1 - KaHan cnMBa 
ot npM6opa OTonneHMfl, 12 - Kanan noAa^M 
oTonneHMfl, 13 - KaHan noAaHM k npM6opy 
OTonneHna, 14 - KaHan cnMBa b CMCTeMy, 
oTonneHMfl, 15 - 3afl8naeMbiM orpaHMHMTenb 
Harpesa m 16 - KOHBeKTOp. 

TennoHOCMTenb no nepBOM BeTBM npoxoAMT 
Mepe3 noflajoinMM tpomhmk 1 b cnnBHOM tpomhmk 
2 nepe3 coeAMHMTenbHbiM KaHan 3 c otboaom 4 

TpOMHMKB 1 M OTBOAOM 5 TpOMHMKa 2. flpflMbie 

npoxoAbi 6 n 7 cooTBeTCTBeHHO noAaiomero 1 m 
cnMBHoro 2 tpomhmkob cny>KaT Ana npoxoAa 
TennoHOCMTena no btopom BeTBM Mepe3 
oTKpbiTbiM TepMOCTaTMHecKMM BeHTMnb 8, npM6op 
oTonneHM^ 16, conno 9. flBa noTOKa 
BCTpenaiOTCfl Ha cxoAflmeMca BHyTpeHHeM 
noBepxHocTM 10 cnMBHoro TpoMHMKa 2 b MecTe 
CTbiKa OTBOAa 5 m np^Moro npoxoAa 7. 
TennoHOCMTenb npoxoAMT no KaHany 12 noAanM 
OTonneHMfl k orpaHMMMTenw 15 Harpesa, k 
hpM6opy 16 OTonneHMH, Aanee no KaHany 11 
cHOBa bxoamt b orpaHMMMTenb m nepe3 conno 9, 
cy>KeHMe 10 np^Moro npoxoAa 7 TpoMHMKa 2 
BbixoAMT no cnMBHOMy KaHany 14 b CMCTeMy 
oTonneHMfl. 

PaccMOTpMM npoyiBneHMe hobopo KanecTBa 
npeAno>KeHHbix npM3HaKOB Ha npMMepe paSoTbi 
orpaHMHMTen« 15 Harpesa b cocTaBe 
OTonMTenbHoro y3na b cMCTeMe oTonneHMfl. 

BeHTMnb TepMOCTaTa pacnono>KeH Ha BXOAe 
b npM6op OTonneHM^ (paflMaTop, KOHBeKTOp) 
(cbMr. 2). 

1) BeHTMnb 8 TepMOCTaTa OTKpbiT. Ha bxoa 
orpaHMMMTena 15 TennoHOCMTenb M3 noAatounero 
KaHana 12 CMCTeMbt OTonneHMfl nocTynaeT 
OAHOBpeMeHHO K T epMOCTa T MM eCKOM y BeHTMnio 8 
no np^MOMy npoxoAy 6 Hepe3 noAatoiAMM 

TpOMHMK 1 M no OTBOAy 4, COeAMHMTenbHbIM 

KaHan 3, otboa 5 cnMBHoro TpoMHMKa 2 Ha 
BbixoA M3 orpaHMMMTena b cnMBHOM KaHan 14 
CMCTeMbl oTonneHM^. TennoHOCMTenb, 

npOllieALUMM TepMOCTaTMMeCKMM BeHTMnb 8, 

OTAaeT Tenno b npM6ope 16 oTonneHMa m 
npoTeKaeT no conny 9, pacnono>KeHHOMy b 
npaMOM npoxoAe 7 cnMBHoro TpoMHMKa 2 m 
Aanee coeAMHaeTca c noTOKOM, npoTeKafoiijMM 
no OTBOAy 5, m yAanaeTca Mepe3 cnMBHOM KaHan 
14 b CMCTeMy oTonneHMa. TennoHOCMTenb, 
npoujeAUJMM coeAMHMTenbHbiM KaHan 3. 
BCTpenaeT Ha CBoeM nyTM b oTBOAe 5 cnMBHoro 
TpoMHMKa 2 conno 9, o6TeKaeT ero BHeujHioK) 
CTOpoHy m Aanee nepe3 yMeHbiueHHoe ceneHMe 
Ha cpe3e conna 9 b OTBOAe 5 TpoMHMKa 2, 
opraHM30BaHHoe Hapy?KHbiM o6boaom conna 9 m 
BHyTpeHHMM ceseHMeM OTBOAa 5 TpoMHMKa 2, b 
cnMBHOM KaHan 14. FIotok TennoHocMTena, 
npoxoAaiUMM no OTBOAy 5 nepe3 yMenbLueHHoe 
ceneHMe, C03AaeT 3c}3o>eKT noHM>KeHHoro 
AaBneHMfl y cpe3a conna 9 3a cneT ysenMHeHHOM 
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ckopoctm TeneHMJi Mepea "y3Koe" ^jHne m npM 
3T0M C03flaHH08 ncHMweHH,/M«jaBneHMe 
Cnoco6cTByeT yBenMMeHMK) K^IPpMLjMeHTa 
3aTeKaHMfl b npn6op OTonneHMH 16. 3ct4)eKT 
noHUKeHHoro flaBneHna npeflno/iaraeT 
ncnonb30BaHne 3Hepmn noTOKa TennoHocMTena 
HaxoA^iMerocfl b o6i±ieM cucieMe OTonneHMH 
3,qaHMfl. Tewinepaiypa b noMemeHMM 
noflflepwHBaeTca TepMOdaTOM nyieM 
perynnpoBaHHH npoxoAHoro ceneHMH 
TepMocTaTunecKoro BeHTMna 8. B npoijecce 
cne)KeHMfl 3a TeMnepaTypotf noMeineHUfl 
M3MeHfleTCfl cooTHoujeHne Me>Kfly pacxo^aMU 
wmakoctm, npoTeKajou^ew Mepe3 BeHTMnb 8 m 
coeflMHMTenbHbiPi KaHan 3, npn nocTOHHCTBe 
pacxoaa )KMflKOCTH nepe3 noAaioinMM 12 n 

CJIMBHOkl 14 KaHaJIbl. (IpH 3TOM M3MeHHK)TCfl 

CBowcTBa h BenMHUHa noHHweHHoro flaB/ieHMfi c 
noMou^bK) conna 9, KosqbqbwijMeHT 3aTeKanMH b 
npn6op oTonneHMR 16, onpeAenna cooTHOLueHne 
pacxoflOB nepe3 TepMocTaTMHecKMW BeHTH/ib 8 14 
coeflMHMTenbHbiM KaHan 3 m TennooTflany ot 
npnoopa OTonneHMa b noMemeHne. 

HannMne oflHOxoflOBoro TepMOCTaTunecKoro 
BeHTunfl 8, BbinonHeHHoro ksk OTAenbHbiM y3en 
ot noflatoinero TpoMHUKa 1, no3BonneT 
npuMeHMTb BeHTunb 6onee npocTOM KOHCTpyKi^nn 
c pacxoflHbiMW xapaKTepucTMKaMM (K vs ), 
3HaHMTenbHO npeBbnuaraii^MMM aHanorMHHbie 
xapaKTepucTMKM flByxxoflOBbix BeHTunew. 

KpoMe Toro, npn pa6oTe TepMocTaTa, 
B03fleMCTBy(OLnero Ha BeHTMnb 8, HanpMMep 
yMeHbiuaKDUuero npoxoflHoe ceneHMe npn 
noBbitueHMM TeMnepaTypbi b noMeujeHMM, 
BKHKDMaeTCfl ruApaanMHecKaa MecTHaa 
OTpMLiaieribHafl o6paTHaa CBA3b, noBbiLuaic-Lnapi 
ycTOMMUBOCTb KOHTypa perynnposaHMfl no 
TeivinepaType noMemeHMfl, 3a CMeT Toro, hto 
yBennHeHHbiti noTOK TennoHocnienn, 
npoxoAflinnH no KaHany 3, OTBOAy 5, 
yBeniiMUBaeT Koao^o^MqMeHT 3aTeKaHMfl b npn6op 
16 OTonneHMR, HecKonbKO T0pMO3HT npoLjeAypy 
oxna>KAeHM* noMemeHMH n yMeHbLuaer 06114MM 
Koacf)c|Dni4MeHT ycMneHMfl b KOHType 
perynnpoBaHMfl "perynaTop TeMnepaTypbi - 
noMemeHiie". Hpw stom yBennnnBaeTCfl 
nocTOHHHafl BpeMeHM TepMocTaTa m 
noBbiiuaeTcn ycTOMHMBOCTb b qenoM 
oflHOTpy6Hofi CMCTeMbi OTonneHMfl (ycunnsaeTca 
ee nHepi^HOHHOCTb npn Kone6aHnax pacxoAa no 
pa3HbiM BeTBflM) npM pa6oTe TepMOCTaTOB 
noMeu^eHMfl b pa3Hbix TOHKax Ha pa3Hbix STawax 

3AaHMfl. 

AHanornMHafl pa6oTa orpaHMHMTena HarpeBa 
nponcxoAUT npM oxna^AeHMM noMeuieHMH. 
TepMOdaT B03AetfcTByeT Ha BeHTMnb 8, kotopwm 
oTKpbiBaeT npoxoAHoe ceneHne flna AOCTyna 
TennoHocnTena k npn6opy 16 OTonneHMH m 
yMenbLueHMfl ero noTOKa nepe3 coeAMHMTenbHbiM 
KaHan 3 m BennnnHbi noHMweHHoro AaBneHMn Ha 
cpe3e conna 9, nocne neKOToporo nepexoAHoro 
npoqecca b yciaHOBUBiueMca pe>KHMe BenuMMHa 
pacxoAa TennoHOCMTenfl nepe3 BeHTunb 8 n 
npn6op 16 OTonneHna 6yAeT HecKonbKO MeHbLue, 
neivi b cny^ae oTcyTCTBMfl actxfreicra 
noHH>KeHHoro AaBneHMfl Ha cpe3e conna 9. 
TaKHM o6pa30M, 3aMeAnfieTC« HarpeB 
noMeu^eHna m yBennnnBaeTCfl 
3Heproc6epe>KeHMe. 

B OTcyTCTBue aBTOMatMHecKoro peryn^Topa 
TeMnepaTypbi noMeineHMfl (TepMocTaTa) 
BeHTHneM ynpaBnatoT BpyHHyjo, KOTOpoe 
xapaKTepn3yeTCfl cKaMKOo6pa3HbiM n3MeHeHneM 
nono>KeHMfl 3aTBOpa seHTuna v\ npoxoAHoro 
ceneHM^. Taxa* npoL\eAypa perynnpoBKH 



BeHTMnfl b pa3Hbix tomk a pa3Hbix 3Ta>Kax 
MOweT npMBecTM k B03Mo.^^fcpa36anaHCMpoBKe 
CMCTeMbi OTonneHMR. ^PrlpuMeHeHne 
orpaHMHMTen« 15 Harpesa crna>KHBaeT 
KoneoaHMfl AaBneHMJi m pacxoAa b cwcreMe n3-3a 
5 paooTbi ruApaBnuHecKOM MecTHOM 

0TpMi4aTenbH0M o6paTnoii cb«3m m nosbiwaeTCfl 

y CTOMM MBOCTb CMCTeMbi OTOnneHMfl. 

ConnO 9 MMeeT B03MO>KHOCTb OCeBOM 

perynnpoBKM. ripu nepeMeu^eHMM conna 9 

1Q OTHOCMTenbHO BHyTpeHHeM CXOA«L4eMC« 

nosepxHOCTM 10 oTBOAa 5 cnMBHoro TpoMHMKa 2 
M3MeHaeTCfl npoxoAHoe ceseHMe a^« noTOKa 
TennoHOCMTenfl nepe3 coe am h m Ten bH b i m KaHan 3, 
neM AOCTkiraeTCfl pa3HbiM K03c|x{)MqMeHT 
3aTeKaHMfl m cooTHOiueHMe pacxoAOB no oahom 

75 BeTBM sepe3 seHTMnb TepMocTaTa, KOHBeicrop m 
no APyrofi bctbm nepe3 coeAMHMTenbHbiM KaHan 
3. Tara* perynMpoBKa no3BonaeT b i^enoM no 
BceM CMCTeMe OTonneHMR, HanpMMep Ana 
MHoro3Ta>KHoro 3AaHMfl, npOBecTM HacTpoMKy no 
TennooTAane npM6opos OTonneHMR Ha pa3Hbix 

20 3Ta>Kax m noMeii;eHM«x c pa3nMMHbiM ypoBHew 
TennonoTepb. 

2) OCHOBHOM CjDyHKqMOHanbHblM pe>KMM 

pa6oTbi orpaHMHMTenfl HarpeBa - yMenbineHMe 
ocTaTOMHOM TennooTAaMM, KorAa BeHTMnb 8 
TepMocTaTa aaKpbiT. TennoHOCMTenb M3 KaHana 

25 12 noAaHM HanpaBnyieTC^ b KaHan 14 cnMBa 
TonbKO Mepe3 otboa 4, coeAMHMTenbHbiM KaHan 
3, otboa 5, o6TeKan BHeuiHMM o6boa conna 9. 
FlpM paBHOBeCMM AMHaMMMeCKMX AaBneHMM, c 
oahom CTopoHbi, CHapy>KM Ha cpe3e conna 9 m, c 

3 q ApyroM CTopoHbi, BHyTpM conna 9, a TaioKe b 
KaHane cnMBa 1.1 ot npM6opa 16 OTonneHMR 
(HanpMMep, b HM>KHeM Tpy6onpoBOAe b cny^ae 
npMMeHeHMfl KOHBeiaopa) Me>KAy BeHTMneM 8 
TepMocTaTa m connoM 9 AOCTMraeTcn oTcyTCTBMe 
pacxoAa TennoHOCMTena m "octstohho^ " 

3$ TennooTAaMM b tom nacTM y3na OTonneHMR (b 
HacTHOCTM, npM6opa oTonneHMH - paAMaTopa, 
KOHBeKTopa), KOTopafl b M3secTHOM cxeMe ee 
M3nyMaeT. Ha o>Mr. 2 m 3 (paccMaTpMBafi 
o6paTHo no xoAy TeseHMfl TennoHOCMTenb) - sto 
rMApasnMMecKMM TpaKT ot cnMBHoro TpoMHMKa 2 

40 Mepe3 conno 9 ao TepMOCTaTMHecKoro eeHTMna 
8. B stom cnynae b nonHOM Mepe 
c|DyHKqMOHMpyeT orpaHMMMTenb HarpeBa, 
BbinonH^fl csoe Ha3HaMeHMe. 

BeHTMnb TepMocTaTa pacnonoxeH Ha Kana^e 
KOHBeKTopa 16 (4)Mr. 3) 

45 Pa6oTa ycTpoPicTBa npM OTKpbiTOM m 

33KpblTOM COCTOflHMM BeHTMnb 8 TepMOCTaTa 

npoMcxoAMT noMTM aHanorMHHO pa6oTe c 
BeHTMneM TepMocTaTa Ha <$)Mr. 2. OAHaKO 

OTnMMMe COCTOMT B TOM, HTO B BepXHeM M3CTM 

5Q OTonMTenbHoro npM6opa 16 bo3mo?kho 
nepeMeu^eHMe cnoeB TennoHOCMTena noA 
AeMCTBMeM rpaBMTaqMOHHbix CMn m, KaK 
cneACTBMe, cyu^ecTByeT noTpe6neHMe pacxoAa 
TennoHOCMTena M3 CMCTeMbi OTonneHMfl m 
"ocTaTOHHafl" TennooTAana HecMOTpa Ha 

55 OTcyTCTBMe ABneHMH nocnoMHoro AeneHM^, 
pacxoAa m TennooTAaMM b HM>KHeM ero hsctm, 
KorAa BeHTMnb 8 TepMocTaTa HaxoflMTCfl b 
3aKpbiT0M coctoahmm. B 3TOM cnysae 
orpaHMHMTenb HarpeBa 4)y HK14MOH m py e t c 

MeHbliieM 3Cf)CfX^KTMBHOCTblO. 

60 BbinonHeHMe b BMAe oTAenbHbix y3noB 
noAaioi^ero TpoMHMKa 1 m TepMOCTaTMHecKoro 
BeHTMnq 8 no3BonMno 3HaHMTenbH0 ynymiiMTb 
rMApoAMHaMMKy noBopoTa TennoHOCMTenn npM 
TeneHMe ero, KorAa seHTMnb 8 TepMocTaTa 

H3X0AMTCA B pa3nMHHblX (3aKpblTOM, HyTb 
OTKpbiTOM MnM nonHOCTbK) OTKpbiTOM) 
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COCTOflHMflX. 

Bo3MO>KHOCTb perynMpoBaHM.MWHoujeHMfl 
pacxofloe oceBbiM nepeMeineHiHF conna 9, 
npoTeKaroi^ero nepe3 KOHBeiaop, npeaocTaB/iaeT 
cneAytou^ee npenMyu^ecTBo: npn 

npoexTMpoBaHMM cMdeM oTonneHMq npw pa3HOM 
TennoBOM Harpy3Ke ywbiBaTb M3MeHeHMe 
Tpe6yeMofi TennooTflaMM npn6opoB OTonneHMfl 
6e3 KOHCTpyKTM bhom mx nepepaooTKM B CTopoHy 
yMeHbiueHMfl v\m yBenmemn nosepxHocTM. ripn 
3tom He Tpe6yeTCfl AononHMTenbHbix 
ruflpaB/iMMecKMX aneMeHTOB, Tuna Apoccenb, hjim 
ycTpowcTB orpaHMHeHMfl noTOKa, pacnonoweHHbix 
nocxiefloBaTenbHo c npn6opoM OTonneHMfl, 
Koropwe npiiMeHflioTCfl b M3BecTHwx cxeMax. 

KpoMe Toro, no3BonaeT p M3MeH«fl 
reoMeTpunecKoe nono>KeHMe conna 9, 
perynnpoBaTb to KonviHecTBo TennoHocnTenn, 
KOTopoe qupKy^npyeT no TpaeKTopnn 4epe3 
BGHTwrib TepMocraTa. 3to cbomctbo perynnpoBKn 
yMeHbiuaeT BpeflHbie oTnoweHMfl, 
Bbiflenflwu^necfl M3 cpeAbi TennoHocMTena, Ha 
fleia/iflx BeHTuna TepMOcraTa, KOHBeiaopa m 
flpyrux MacTflx o6opyA0BaHMH CMCTeMbi 
oTonneHMfl. 3to cbomctbo b cboio OMepeflb 
yBennHMBaeT pecypc m cpoKn Mcno/ib30BaHna 
floporocTOflt^ero peryn^Topa TeMnepaiypbi - 
TepMOdaTa. 

KpoMe Toro, npM 3aKpbiTOM nonoweHMM 
BeHTMji« 8 oTcyTCTBue KOHBeKT^BHoro o6wieHa 
MeM^y c/ioamm TennoHOCMTena b npn6ope 
OTonneHMa TaioKe yMeHbwaeT OTnoweHMfl, 
npeAOTBpaujafl M3BecTKOBaHne napbi ceA/io - 

3aTBOp BeHTHHfl. 

KpoMe Toro,. . KpuBonnHetfHbifi 

coeAMHMTenbHbiPi KaHan 3 BMeore c OTBOAawin 4 
m 5, pacnonoweHHbix He noA npaMbiM yrnoM k 
cbomm npflMbiM npoxoAaM B TpOMHMKaX 1 M 2, 
no3BonfleT SHawnTenbHO yMeHbiiiMTb 
TMApaBriMMecKoe conpoTMB/ieHne Bcero 
OTonmejibHoro y3na, b KOTopbiM bxoamt npn6op 
OTonnennfl 16 n orpaHMHMTenb 15 Harpeaa c 

TepMOCTaTMHeCKUM BeHTMneM 8, TpOMHMK3MM 1 n 

2 n 6afinacoM 3, 4, 5. 3*roMy yMeHbiueHMK) 
FMApaBnuHecKoro conpoTMBneHMJi cnoco6cTByeT 

TaiOKe KOHCTpyKTM BHbIM npM3HaK, 

xapaKTepM3yK)inMM pa3Mepw npflMbix npoxoAOB 

6, 7, OTBOAbl 4, 5 TpOMHMKOB 1, 2, 

coeAMHMTenbHbiM KaHan 3 m con/io 9, KOTopbie 
MMeroT oAMHaKOBoe ceMeHMe. 

flpM Mcno/ib30BaHMM orpaHMMMTena narpeBa 
HeT HeoGxoAMMocTM co6niOAaTb TpeooBaHMfl nnn 

OAHOTpy6HblX CMCTeM, Bbipa>KeHHblX B 

orpaHM^eHMM npoxoAHbix ceneHMM 6aPinaca 
onpeAeneHHbiM pa3MepoM f\na yBenM^eHMfl 
K03«t«t>Mi4MeHTa 3aTeKaHMfl. 

B CpaBHeHMM C M3BeCTHblMM yCTpOMCTBaMM 

npeAxiaraeMbtw orpaHMMMTenb HarpeBa c 
noMOLqbio OAHoxoAOBoro TepMocTaTMnecKoro . 
seHTMJifl, pacnonoweHHoro Ha sxoAe b npM6op 
OTonneHMa, y3na pery/iMpoBKM nonoweHM* conna 
m oAMHaKOBbix npoxoAHbix ceneHMM b 
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orpaHMMMTene ocvu — inner 1) 
4>yHKMMOHa/ibHoe Ha3H&«p - orpaHMneHMe 
HarpeBa c B03Mo>KHocTbK3K KonMMecTBeHHoro 
M3MeHeHMH, Aoc™raeTca 3Heproc6epe>KeHMe KaK 
b cnynae pa6oTbi aBTOMaTMMecKoro pery/iflTopa 
TeMnepaTypbi noMeu^eHM^ (TepiviocTaTa), TaK m 
pyHHoro ynpaeneHMfl; 2) Bbipa6oTKy 
noHM)KeHHoro AaeneHMn Ha cpe3e conna 9, 
KOTopoe npennTCTByeT npoHMKHOBeHMK) 
TennoHocMTena b npM6op OTonneHMfl m 
yMeHbiuaeT ocTaTOHHyio TennooTAaMy; 3) 
perynMpoBaHMe pacxoAa TennoHocMTenn ^epe3 
npM6op oTonneHMfl nocpeACTBOM M3MeHeHMfl 
BenMMMHbi cyjKeHMfl ceMeHMfl Me>KAy connoM 9 m 
BHyTpeHHeM noeepxHocTbK) 10 otboas 5 
cnMBHoro TpoMHMKa 2; 4) ynpoi^eHMe 
npoeKTMpoBaHMfl m SKcnnyaTaL^MM KaK 
OTonMTenbHbix y3nos, TaK m b i^enoM 
OTonMTenbHOM CMCTeMbi. YcTaBKa conna 9 
3aBMCMT ot MecTononoKeHM^ OTonMTenbHoro 
y3na b 0AH0Tpy6H0M cMCTeMe oTonneHMfl 
3AaHM*i; 5) noBbimaeTCfl b qenoM ycTOMHMBocTb 
CMCTeMbi OTonneHMfl 3AaHM5i; 6) moht3>k He 
Tpe6yeT cMeii;eHM« paAMaTopa npM ycTaHOBKe 
orpaHMHMTenn HarpeBa, t.k. pa3Mepw 

OrpaHMHMTenfl no BXOAHbIM M BblXOAHbIM 

KaHanaM b nMHMM noAann m cnMBa 
TennoHOCMTenn oAMHaKOBbie. . 

OopMyna M3o6peTeHHfl: 

1. OrpaHMHMTenb Harpeea Ann BOAflHoro 
OTonneHMA, coAep^Kaii^MM TepMOCTaTMMecKMM 

BeHTMnb, nOAatOLl^MM M CnMBHOM TpOMHMKM, 
OTBOAbl KOTOpblX CB93aHbl COeAMHMTenbHbIM 

KaHanoM, npaMOM npoxoA noAafou^ero TpoMHMKa 
coeAMHeH bxoaom c KaHanoM noAa^M oTonneHMfl 

M BblXOAOM CBfl3aH C KOHBeKTOpOM, npflMOM 

npoxoA cnMBHoro rpoMHMKa BbixoAOM coeAMHeH c 
KaHanoM cnMBa oTonneHMfl, b npflMOM npoxoAe 
cnMBHoro TpoMHMKa pacnono>KeHo conno, bxoa 
KOToporo coeAMHeH c KOHBeicropoM m BbixoA 
HanpaBneH Ha MecTo CTbiKa OTBOAa c np^MbiM 
npoxoAOM, OTnMnaioiAMMCfl . TeM, mto 
TepMOCTaTMMecKMM BeHTMnb BbinonHeH 
OAHOxoAOBbiM b BMAe OTAenbHoro ot noAawiAero 
TpoMHMKa y3na, coeAMHMTenbHbiM KaHan 

BbinonHeH KpMBOnMHeMHbIM, OTBOAbl TpOMHMKOB 

pacnono)KeHbi oTHocMTenbHo cbomx npaMbix 
npoxoAOB noA yrnoM, oTnMHHbiM ot npaMoro, 
KaHan noAanM oTonneHMa Mepe3 npyiMOM npoxoA 
noAaioiAero TpoMHMKa m TepMOCTaTMnecKMM 
BeHTMnb coeAMHeH c KOHBeKTopoM, conno MMeeT 
OAMHaKOBoe npoxoAHoe ceneHMe c KaHanaMM 
cnMBa m noAanM oTonneHMfl, BbixoAOM b 
KOHBeKTOp, npflMbIMM npoxoAaMM o6omx 
TpOMHMKOB M COeAMHMTenbHbIM KaHanOM. 

2. OrpaHMHMTenb HarpeBa Ana BOA^Horo 
oTonneHMfl no n.1, oTnMMatOLAMMcn TeM, mto 
conno ycTaHoeneHO c B03MO)KHOCTbK) oceBOM 
perynMpoBKM nono)KeHMn OTHocMTenbHo 
BHyTpeHHeM noBepxHocTM npnMoro npoxoAa 

CnMBHOrO TpOMHMKa, BbinonHeHHOM CXOA^LMeMCfl 

b MecTe CTbiKa c otboaom. 
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